Transcriptional regulation of catabolic pathways for aromatic compounds in Corynebacterium glutamicum.
Corynebacterium glutamicum is a gram-positive soil microorganism able to utilize a large variety of aromatic compounds as the sole carbon source. The corresponding catabolic routes are associated with multiple ring-fission dioxygenases and among other channeling reactions, include the gentisate pathway, the protocatechuate and catechol branches of the beta-ketoadipate pathway and two potential hydroxyquinol pathways. Genes encoding the enzymatic machinery for the bioconversion of aromatic compounds are organized in several clusters in the C. glutamicum genome. Expression of the gene clusters is under specific transcriptional control, apparently including eight DNA-binding proteins belonging to the AraC, IclR, LuxR, PadR, and TetR families of transcriptional regulators. Expression of the gentisate pathway involved in the utilization of 3-hydroxybenzoate and gentisate is positively regulated by an IclR-type activator. The metabolic channeling of ferulate, vanillin and vanillate into the protocatechuate branch of the beta-ketoadipate pathway is controlled by a PadR-like repressor. Regulatory proteins of the IclR and LuxR families participate in transcriptional regulation of the branches of the beta-ketoadipate pathway that are involved in the utilization of benzoate, 4-hydroxybenzoate and protocatechuate. The channeling of phenol into this pathway may be under positive transcriptional control by an AraC-type activator. One of the potential hydroxyquinol pathways of C. glutamicum is apparently repressed by a TetR-type regulator. This global analysis revealed that transcriptional regulation of aromatic compound utilization is mainly controlled by single regulatory proteins sensing the presence of aromatic compounds, thus representing single input motifs within the transcriptional regulatory network of C. glutamicum.